I. INTRODUCTION
The inductive obstacles and discontinuities in waveguiding structures has been traditionally a key element of many microwave devices, such as manifold diplexers and multiplexers placed at the payload of communication satellites [l] , and microwave filters for communication wireless systems [Z] . Therefore, the analysis of these inductive obstacles and discontinuities has received a considerable attention in the technical literature. The study of inductive discontinuities have been performed by two groups of techniques. The first one considers only the fundamental mode interactions and is very efficient computationally [3].
On the other hand, the second group takes into account higher-mode interactions but is less efficient numerically. In this second group we can find the well known mode-matching [a] .
In this paper a new and efficient hybrid multimode technique is described for the analysis of inductive obstacles and discontinuities with generic shapes. This new technique combines properly an open-space spectral method with the well known multimode mode-matching technique. The spectral method is used for the accurate characterization of the inductive problem under consideration, then the mode-matching technique is used t o efficiently obtain a multimode scattering matrix representing the problem. Proceeding in this way inductive obstacles of any shape (triangular or square, for instance), generic inductive steps and also inductive bends can be efficiently and accurately analyzed. To validate the new method derived, results for an inductive window and iris and for inductive circular metallic and dielectric posts are offered. Comparisons with available data from the technical literature are also included.
THEORY
The general layout of the problem is depicted in figure 1 . In order to characterize the scattering behavior of the inductive problem (discontinuities and obstacles), an open-space spectral formulation is used, thus expressing the incident and scattered field as: 0-7803-5639-X/99/$10.00 81999 IEEE. where ip are the incident spectrum and coefficients cq constitute the scattered spectrum. Nd must satisfy Nd > K R , R being the radius of a circumference that contains the segment, and N; must be large enough t o correctly reconstruct the incident field inside the circumference that contains the segment. It is convenient for notation to extend both series to the same number of terms N = max (hiz, N d ) . Following [9] , the 2D multiple scattering problem is solved by obtaining a joint transfer function for each element of the inductive problem, which relates the spectra of the incident and scattered electric fields in the following way:
Next, to obtain the multimode scattering matrix of the problem a mode-matching technique must be applied. To proceed in this way, the transversal fields at the input (i = 1) and output (i = 2) ports must be written as:
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where M; is the number of TEma modes in the i-th port, and
where b, is the height of the input (output) waveguide.
R must be enforced. Thus:
The boundary conditions for the electric and magnetic fields at the circumference of radius After some mathematical manipulations:
where:
Projecting expression (12) Finally, the multimode scattering matrix for the inductive problem is easily obtained as:
-
RESULTS
The new hybrid mode-matchingmethod has been used to calculate some classical inductive problems in order to test its accuracy. Figure 2a 
